Implementation of fiscal consolidation by advanced economies in coming years needs to take into account the short and long-run interactions between economic growth and fiscal policy. Many countries must reduce high public debt to GDP ratios that penalize longterm growth. However, fiscal adjustment is likely to hurt growth in the short run, delaying improvements in fiscal indicators, including deficits, debt, and financing costs. Revenue and expenditure policies are also critical in affecting productivity and employment growth. This paper discusses the complex relationships between fiscal policy and growth both in the short and in the long run. JEL Classification Numbers: E43, E62, H30, O40
I. INTRODUCTION
The relationship between economic growth and fiscal policy is complex and is of critical importance for policymakers in advanced countries. It is complex because of the various kinds of feedback loops between one and the other. Fiscal policy has critical implications for economic growth both in the short and the long run. At the same time, strong growth greatly facilitates fiscal adjustment, both in the short and over the long run. Policymakers need to be aware of this interaction as sizeable fiscal adjustment is needed in most advanced countries over the coming years in order to bring down the debt to GDP ratio, which has reached a historical peak seen only once in the last 130 years (Figure 1 ). This paper discusses the feedback loops between fiscal policy and growth. It argues that stabilizing public debt-to-GDP at current levels penalizes potential growth, which in turn would make it more difficult to sustain high public debt over the longer run. Therefore, it is imperative to lower public debt over time. However, in the short-run, front-loaded fiscal adjustment is likely to hurt growth prospects, which would delay improvements in fiscal indicators, including deficits, debt, and financing costs. A measured, although not trivial, pace of adjustment, based on a clear medium-term plan, is therefore preferable, if market conditions allow it. The recognition that, other conditions being the same, fiscal adjustment will slow down growth, makes it important to ensure that other policies (monetary, financial, and structural policies) are used to support growth when fiscal policy is tightened. The paper goes on to discuss the importance of strong mediumterm growth for a successful fiscal consolidation. Reforms in goods, service, and labor markets that improve economic efficiency will boost potential growth, in turn serving as important tools in the fiscal adjustment process.
Section II discusses the short-term interactions between growth and fiscal policy. Section III focuses on the longer-term interactions. Section IV draws policy conclusions for both the short and the long term.
II. SHORT-RUN INTERACTIONS BETWEEN GROWTH AND FISCAL POLICY
Fiscal adjustment affects growth in the near term through two main channels. First, by strengthening the fiscal accounts, fiscal adjustment enhances fiscal sustainability, thereby reducing the risk of a fiscal crisis. The turbulence recently faced by euro area countries with weak fiscal accounts is a reminder of the importance of this channel. A weak fiscal position is certainly not a sufficient condition to be under market pressure, but it is a necessary condition. This is confirmed by recent studies looking at sovereign bond yields since the onset of the global crisis, which find that, while global risk aversion is a key determinant, fiscal fundamentals have played an increasingly important role. Sgherri and Zola (2009) suggest that, while euro area sovereign risk premium differentials tend to commove over time and are mainly driven by a common time-varying factor, markets have become progressively more concerned about fiscal fundamentals. Similarly, Haugh et al. (2009) find that the increase in global risk aversion has magnified the importance of fiscal performance in several euro area countries, and these effects are non-linear, so that the incremental deteriorations in fiscal performance lead to even larger increase in the spread. Schuknecht et al. (2010) also find that markets penalize fiscal imbalances much more strongly after the Lehman default in 2008. In addition, Caceres et al. (2010) show that earlier in the crisis the surge in global risk aversion was a significant factor influencing sovereign bond spreads, while more recently public debt and deficits have started playing a more important role.
The second channel through which fiscal adjustment affects growth is its negative effect on aggregate demand. While consensus around the standard Keynesian view that fiscal policy has an important role to play in mitigating the business cycle had developed in the aftermath of the Great Depression, 2 by the 1990s many economists rejected discretionary fiscal policy as an effective stabilization tool.
3 Some have even argued that -expansionary fiscal contractions‖ exist, especially if fiscal tightening is focused more on spending cuts rather than tax increases. 4 The recent global crisis has led economists to once again reevaluate this view. While indeed there have been cases in which a sharp tightening of fiscal policy has been accompanied by an economic expansion, Perotti (2011) shows that this output expansion typically reflects exchange rate depreciation and a relaxation of monetary conditions rather than confidence effects per se arising from fiscal tightening. Thus, in the absence of an independent exchange rate or monetary policy-which is the case of euro area countries-fiscal consolidation is likely to be accompanied by lower economic growth. Evidence provided by IMF (2010a) shows that fiscal multipliers during fiscal contractions are likely to be positive on average, even with an independent monetary policy. Furthermore, much of the literature measuring the magnitude of fiscal multipliers has ignored that standard 2 See Hall, ed. (1989) 3 See Feldstein (2002) for a discussion of main factors that explain economists' questioning of the Keynesian view.
economic theory implies that fiscal multipliers should be larger when output is below potential (because when the output gap is closed or positive, a fiscal expansion will result in more inflation or external deficits, not more output). The evidence in Baum et al. (2012) confirms this view. Finally, with interest rates at already very low levels in several advanced economies, the effects on growth of a fiscal tightening are likely to be larger now than in comparable cyclical phases where monetary policy can play a larger role.
Fiscal policy must therefore take into account the effect of these two opposing channels (the first pointing at the output cost of pursuing fiscal adjustment without sufficient vigor, the second pointing at the output costs of excessive fiscal zeal) and strike the right balance, as argued in IMF (2012a and 2012b).
Some could make the case that a short-term deceleration in economic activity is the price to pay to strengthen public finances and, therefore, avoid even bigger problems later on. However, this view does not take into account the feedback from growth to the fiscal accounts, which could potentially delay, or even nullify, the expected gains.
Growth impacts the fiscal accounts through three main channels. First, a deceleration of growth triggers automatic stabilizers, which reduce tax revenues and increase welfare spending (such as unemployment benefits).
5 This implies that, if fiscal policy is tightened by, say, one percentage point of GDP, the actual improvement of the overall deficit is smaller by an amount that depends on the size of automatic stabilizers (as well as on the fiscal multiplier). Figure 2 illustrates for various countries the relationship between discretionary tightening and the actual decline in the deficit-to-GDP ratio taking into account the operation of the automatic stabilizers, and assuming a fiscal multiplier of 1 with respect to the initial discretionary tightening. On average for advanced economies, a one percentage point of GDP discretionary tightening leads to 0.7 percentage point reduction in the deficit. Therefore, while the deficit does decline, it does so by less than the discretionary tightening.
Second, a deceleration of growth prompted by a fiscal consolidation could result in a rise in the government debt-to-GDP ratio. This is found to be the case if the initial stock of debt is large and the fiscal multiplier is high. The effect of fiscal tightening on debt (the numerator of the ratio) in percentage terms is smaller the higher the initial stock of debt to GDP. Meanwhile, the negative effect of fiscal tightening on GDP (the denominator of the ratio) is larger the higher the fiscal multiplier. Figure 3 identifies the cases in which the debt ratio is likely to rise with a one percentage point discretionary tightening (Eyraud and Weber, 2012) . While this effect is likely to be short-lived-beyond the first year, the debt ratio would start declining as the deficit moves to a permanently lower level, while GDP stops declining-it could generate a negative market response if financial markets focus on the short-run behavior of the debt ratio. Moreover, the debt ratio may continue rising for longer if a country implements repeated sequential fiscal tightening.
Third, a deceleration of growth prompted by a fiscal consolidation could trigger nervousness in financial markets. Given a certain debt and deficit ratio, higher growth countries typically see lower financing costs, because these countries are perceived to be able to -grow out‖ of their debt and therefore represent lower credit risk. 6 In principle, long-term growth is what matters to ensure fiscal sustainability. However, in practice, markets seem to have been focusing recently on short-term growth Source: Eyraud and Weber (2012) ©International Monetary Fund. Not for Redistribution developments. 7 Figure 4 shows a negative correlation between growth in 2011 and credit default swap (CDS) spreads, while there seems to be no relationship between spreads and potential growth. This focus by financial markets on short-term growth could be explained by political economy considerations (markets may believe that a country facing a sizeable decline in GDP is unlikely to sustain its fiscal adjustment effort over time), or it may be simply due to some degree of short-termism by market agents following several years of heightened market uncertainty.
Financial markets' concern with short-run growth in recent times is confirmed by econometric results displayed in Table 1 (discussed in further detail in the appendix). In 2011, fiscal fundamentals (primary balances and public debt) were found to have a significant effect on CDS spreads in advanced economies: an improvement in the primary balance-to-GDP ratio would reduce spreads while an increase in debt to GDP would raise them. Short-term growth is also found to be a significant factor, and its effect is non-linear. The signs of the coefficients on growth and growth squared imply not only that spreads increase as growth falls, but also that the increase in spreads per unit of decline in GDP is larger the lower the initial growth rate. This implies that markets get increasingly worried as growth enters low or negative territory. Based on this regression, Figure 5 illustrates how spreads would behave with different sizes of fiscal adjustment, taking into account the negative effect of fiscal adjustment on growth (i.e., different fiscal multipliers) both directly and through its effect on the debt ratio. If the fiscal multiplier is sufficiently high and if fiscal tightening is sufficiently large, consolidation is accompanied by higher, not lower, spreads.
7 See Escolano (2010) , as well as Section III below. The possible increase in spreads when fiscal policy is tightened creates a problem for upholding a fiscal adjustment strategy, not only because higher financing costs increase the overall deficit, but also because of political economy reasons. If painful fiscal tightening is accompanied by early evidence of an improvement in credibility, the adjustment is more easily sustained, but if markets do not reward the effort, the resolve of the government to carry on the fiscal adjustment may be undermined.
III. LONG-TERM INTERACTIONS BETWEEN GROWTH AND FISCAL POLICY
Let us consider first the effect that fiscal policy has on potential growth. These effects operate both through macroeconomic and microeconomic channels.
A key macroeconomic channel is the effect of high public debt on potential growth. Kumar and Woo (2010) , Reinhart and Rogoff (2010) , and Cecchetti et al. (2011) all find that beyond a certain threshold-about 80-90 percent of GDP-higher public debt lowers potential Sources: Authors' calculations. Note: The chart is based on a representative country with a debt to GDP ratio of 100 percent, a primary deficit of 3.5 percent of GDP, and annual GDP growth of 1.5 percent. Each line represents the relationship between adjustment and spreads based on a different assumption about the multiplier for spending (i.e., the impact of discretionary fiscal tightening on growth, from a smaller to larger impact on growth), ranging from 0.1 to 1.0. A larger multiplier weakens-or even fully reverses for larger adjustmentsthe impact of lower deficits and debt on CDS spreads. 8 High debt is expected to result in lower growth because of crowding out effects on private investment, which would thereby lower productivity growth. Italy and Japan, two high-debt/low-growth countries, are good examples of this effect. Figure 6 illustrates this relationship based on Kumar and Woo (2010) , who find that an increase by 10 percentage points of the debt to GDP ratio lowers potential growth by about 0.17 percent. This implies a percentage point of GDP difference in potential growth between having a debt of 120 percent of GDP and a debt of 60 percent of GDP. With the crisis, the share of GDP produced by countries with a debt-to-GDP ratio above 80 percent increased from 19 percent of GDP in 2007 to 81 percent in 2011, which raises the concern that advanced countries will see slower potential growth if debt is not brought down over the medium term.
The microeconomic effects of fiscal policy on growth are those related to the way the presence of the public sector is felt in the economy above and beyond its macroeconomic balances (deficit and debt). The overall tax pressure, how tax revenues are levied, and the manner in which spending takes place all affect economic incentives and hence investment, employment, economic efficiency and growth. There are also trade offs. For example, public policies that tend to be less distortionary enhance economic efficiency. They may, however, not be conducive to a more equitable income distribution, which many argue is necessary for growth to be sustainable, as revealed by recent events in Middle East.
9
It is therefore critical that the tools used to implement fiscal adjustment are selected taking into account their effects on potential growth. Estimates by IMF staff show that it would be possible to raise revenues by 3 percentage points of GDP on average in advanced countries, through tax measures that could actually improve economic efficiency (or that at least would be less distortionary than others). This would involve a combination of cuts in tax 8 Kumar and Woo (2010) find that higher debt starts affecting growth at a lower threshold (40 percent of GDP), but the effects become statistically significant only at about 90 percent of GDP. However, Panizza and Presbitero (2012) do not find evidence of an effect of public debt on medium-term growth. 9 For example, Berg and Ostry (2011) find that longer growth spells are robustly associated with more equality in the income distribution. ©International Monetary Fund. Not for Redistribution expenditure, externality-reducing taxation, property taxation and reduction in tax evasion ( Figure 7 ). In particular:
 Economic growth would benefit from lower contribution rates when the overall tax pressure (as measured by the tax to GDP ratio) is already high-as is the case in continental Europe. 10 At the same time, in countries where tax pressure is relatively low-like Japan and the United States-the magnitude of the existing fiscal imbalances is such that addressing it just through spending measures would likely require cutting not only nonproductive spending but productive spending as well. Indeed, a recent paper by Baldacci et al. (2012) shows that fiscal adjustment that relies only on spending cuts is less successful when the adjustment need is large.

When it comes to the composition of revenues, taxing consumption leads to lower distortions than taxing income. In particular, countries that are facing competitiveness problems can benefit from -fiscal devaluation,‖ that is, shifting from labor taxation to consumption (or property) taxation as a way to mimic a nominal devaluation. De Mooij and Keen (2012) show that the effects of a -fiscal devaluation‖ on growth are larger in the short than in the long run. However, a fiscal devaluation can have stronger effects on growth when, as a result of nominal wage rigidity, it leads to a decline in real wages from a disequilibrium position.
Eliminating tax expenditures-provisions in the tax code that provide preferential treatments of certain sectors or activities-are a good way of raising revenues while reducing distortions. An example of tax expenditures is the existence of multiple VAT rates. Their abolition is highly controversial, as lower rates typically apply on goods and services believed to be consumed more by the poor, like food and clothing. However, while these goods as a percentage of income are consumed more by the poor, in absolute terms they are consumed more by the wealthy. Therefore, by eliminating these lower VAT tax rates it would be possible to raise revenues in a way that allows not only a reduction in the deficit but also an increase in direct support to the poor through targeted spending.
 Some taxes should be raised in order to correct externalities. Such taxes have traditionally included carbon taxes. More recently, the policy debate has also focused on -financial pollution‖ (excessive risk taking by the financial sector that could lead to crises and related externalities) and the related need to raise financial sector taxation. While some have argued for taxing financial transactions, we see merit in taxing the sector's value added (IMF, 2010b).
 Taxing property, particularly real estate, can prove to be beneficial as taxing less movable tax bases is less distortionary.
Fighting tax evasion more vigorously would be important both from an equity perspective and also as a way to reduce the distortion between activities in which evasion is easier and activities where it is more difficult.
On the expenditure side, across-the-board spending cuts are not conducive to durable fiscal adjustment and to growth. Spending reviews-as in the United Kingdom for exampleshould be used to identify successful spending programs to be protected, and those that are not working and to be slashed. While the proper spending mix is necessarily country specific-including the assessment of the right level of public investment-it is possible to identify some sources of spending that should be subject to particular scrutiny. These include:
 Subsidies of various kinds, such as agricultural subsidies that average about 1 percent of GDP in OECD member countries, and rise to 2 percent or more in Austria, Belgium, Denmark and Switzerland.
 Military spending, which has increased by almost 1 percentage point of GDP in the average of advanced countries since 2000.
 Spending for public sector wages, which has increased faster than GDP in the ten years before the crisis in several advanced countries (Figure 8 ).
 Social welfare programs that are not means tested. Among OECD member countries, less than 10 percent of this spending is means tested. Increasing the retirement age is particularly growth-conducive as it leads to increases in the labor force over the medium term. The recent pension reform introduced in Italy is an example of improvements that allow pension spending to fall over the next twenty years (Figure 9 ), albeit from a very high level. It is also essential to control health care spending, which is projected to increase three times as fast as pensions over the next 20 years in the average of advanced economies. Let us now move to the long-term effect of growth on fiscal variables. The link between fiscal sustainability and growth is further highlighted by the basic debt dynamics equation 1 below.
Where d is the ratio of debt to GDP, d * is a constant debt ratio, p is the primary balance to GDP, p * is the debt-stabilizing primary balance to GDP, r is the real effective interest rate, and g is the real GDP growth rate.
Solving for the debt-stabilizing primary surplus p* (equation 2), the primary surplus needed to maintain the debt to GDP ratio constant is a decreasing function of the growth rate. Growth is particularly important for high debt countries, as a large initial debt stock increases the debt stabilizing primary balance. This calculation, however, underestimates the effect of economic activity on debt sustainability, as the primary balance itself is affected by growth, even in the longer run. Figure 10 shows that stronger growth is associated with higher primary balances-measured on 10-year periods to reduce cyclical effects-possibly because spending adjusts at a slower pace than revenues.
12 Taking into account this relationship, Figure 11 shows the change in the debt-stabilizing primary balance (and therefore the amount of discretionary spending needed to stabilize debt) that would result from a one percentage point decline in potential growth for different levels of the debt-to-GDP ratio. If a country's potential growth were to fall by 1 percentage point, with a debt ratio of 100 percent of GDP, its p * would have to rise by 1.7 percent of GDP (compared to 1 percent if the long-term effect of growth on the primary balance were not taken into account). Indeed, if a country were able to increase its potential GDP growth rate, it could set in motion a virtuous circle: an improvement in the potential growth rate would lower debt-to-GDP through its combined effects on the primary balance and on the interest rate-growth differential, and lower debt-to-GDP would in turn have a positive impact on potential growth.
History confirms that fiscal adjustment rarely occurs without healthy economic growth. In the post-World-War-II period, there have been 35 episodes in which the debt to GDP ratio was continuously reduced in advanced economies by at least 10 percent of GDP cumulatively. Of these, only one case (Italy between 1994 and 2004) occurred with real GDP growth below 2 percent. Historical data also confirm that growth does not simply matter through the denominator in the debt ratio, but also has an impact on governments' ability to deliver lasting improvements in the fiscal position, even controlling for the state of the economic cycle. In the post-war era, there were 60 instances in which advanced economies improved their cyclically adjusted primary fiscal balance continuously over three or more years; of these, only a handful occurred with growth below 2 percent.
IV. POLICY CONCLUSIONS
Several policy implications stem from the above analysis on the feedback loops between fiscal policy and growth.
First, the fiscal adjustment strategy needs to take into account the negative impact on shortterm growth that a fiscal tightening is likely to have. At least in current market conditions, fiscal adjustment at a steady pace (for countries that are not under immediate market pressure) has some advantages with respect to a front-loaded adjustment. While insufficient tightening could erode credibility, frontloaded adjustment could involve sizable output losses, and could be even counterproductive in terms of market perception and political economy considerations. 13 Therefore, what matters to protect credibility is to ensure steady progress of fiscal consolidation. The pace at which, on average, advanced economies have adjusted their fiscal accounts in 2011-12 (about 1 percentage point per year) seems to strike the right balance between the need to consolidate the fiscal accounts and the need to avoid an excessively fast withdrawal of fiscal stimulus in the economy. Of course, country circumstances should affect the specific pace of adjustment. Other polices should be used to minimize the impact on growth of fiscal tightening. Monetary policy (through both conventional and nonconventional tools) should remain supportive of aggregate demand, as long as fiscal adjustment continues. Financial sector policies should be used to facilitate the recapitalization of banks and re-activate the credit channel; and structural policies should boost productivity and employment growth over the medium term.
Second, to ensure that gradual fiscal adjustment is not mistaken for lack of fiscal commitment, countries should define clear medium-term adjustment plans that anchor the evolution of public finances over the medium term.
Third, countries subject to market pressures have little choice but to undertake frontloaded fiscal adjustment measures, due to a lack of adequate financing at reasonable rates as well as to political constraints. In these cases, and in light of the feedback loops between growth and fiscal policy discussed above, it is particularly important that fiscal consolidation be accompanied by the availability of adequate financing to provide confidence and help keep financing costs down until the effects of the adjustment on the fiscal accounts materialize. The recent strengthening of European and global firewalls is particularly useful in this perspective.
Fourth, government debt in advanced economies needs to be lowered over time-as stabilizing debt to GDP at current elevated levels would penalize potential growth in advanced economies.
Fifth, reforms in goods, service, and labor markets will be critical in boosting potential output growth, and hence in supporting long-term fiscal consolidation. Consistently, countries need to take into account economic efficiency implications when identifying the structural fiscal adjustment reforms. Not all measures are equally beneficial. On the revenue side, there is a need to reduce tax expenditure, fight evasion, reduce the taxation of labor with respect to consumption, and increase property taxation. On the expenditure side, non-targeted social spending, subsidies, and military spending are good examples of possible candidates for cuts. Equity considerations cannot be disregarded, as growth that benefits only a few is not sustainable.
With the proper policies, the deep links between potential growth and fiscal policy could promote a virtuous circle in which pro-growth fiscal adjustment measures, other structural reforms, and lower debt boost growth and the latter facilitates fiscal adjustment. If this virtuous circle is activated, bringing government debt back to where it was before the crisis, at below 60 percent of GDP, no longer seems an impossible task.
Appendix. Short-run Determinants of CDS Spreads in Advanced Economies

Introduction
Since the global financial crisis and ensuing sovereign crisis in Europe, financial markets' assessment of credit risk for advanced economies has changed significantly. Before the crisis, the valuation of advanced economy sovereign debt treated default as a very low probability event, and therefore liquidity risk rather than default risk was seen as the dominant driver of financing costs in advanced economies. However, as the recent crisis in Europe unfolded, assessment of credit risk came to the forefront, taking into account country-specific fundamentals. In response, several countries have made progress in adopting fiscal consolidation plans, although this has not always been met with a reduction in sovereign spreads. The current crisis has shown that while markets are concerned with large debt and fiscal deficits, they also worry about low growth and its effect on debt dynamics, as wells as the feasibility of fiscal adjustment in an environment of very weak economic activity.
While a few studies have looked at sovereign spreads in advanced economies since the onset of the global crisis, we focus here on credit default swap (CDS) spreads in advanced economies during 2011, the height of the euro area crisis. Under the assumption that underlying global factors (such as global risk aversion) are behind general co-movements of CDS spreads, our analysis seeks to identify the set of country specific factors that explain the divergence of spreads across countries during the most recent phase of the global crisis. The results highlight the current short-termism of markets, which makes fiscal policy management more difficult.
14 In particular, it shows that lower debt and deficit to GDP ratios lead to lower CDS spreads, but so too does faster short-term growth. There is further evidence of a nonlinear relationship between growth and sovereign bond spreads: spreads are more likely to increase if growth declines from an already low rate and the fiscal tightening is large. If growth deteriorates enough as a result of a fiscal tightening, spreads could actually rise even as the deficit falls.
Background
As fiscal fundamentals have become a growing concern of financial markets, the sovereign CDS market for advanced economies has become increasingly large.
15 Several European 14 Haldane and Davies (2011) provide empirical evidence of short-termism (the excess discounting of future outcomes) in equity markets, and also show that this myopia appears to be rising.
15 Sovereign CDS contracts function as insurance contracts that allow investors to buy protection against the event that a sovereign defaults on or restructures its debt. Although CDS spreads generally approximate the spreads of the underlying bonds, there are several reasons why the two need not be identical. For example, there can be bond-or contract specific liquidity effects that create time-varying differences or basis risk between CDS and sovereign bond spreads (see Duffie and Singleton, 2003; Longstaff, Mithal, and Neis, 2005) .
©International Monetary Fund. Not for Redistribution advanced economies are now among the ten largest single name CDS exposures by net notional position ( Figure A1 ), and since September 2009 investors can trade index products on a basket of Western European sovereign CDS. 16 With rising size and liquidity, sovereign CDS spreads now provide more reliable signaling of sovereign credit risk.
The literature on the determinants of CDS spreads in advanced economies since the onset of the financial crisistypically focusing on a narrow set of countries and using data only through 2010-has highlighted the importance of global factors with an increasingly prominent role of country-specific factors as the crisis progressed. Longstaff et al. (2011) show that sovereign credit risk can be linked to global factors, based on a dataset of 28 advanced and emerging economies over the period October 2000-January 2010. Similarly, Fontana and Scheicher (2010) find that the recent repricing of sovereign credit risk in the CDS market is mostly due to common factors. Dieckmann and Plank (2011) find-for a group of 18 advanced economies between January 2007 and April 2010-that the state of the world financial system as well as a country's domestic financial system has strong explanatory power for the behavior of CDS spreads, with euro area countries especially sensitive. Forni et al. (2012) find that domestic financial and global factors explain movements in CDS spreads, using a panel dataset of 21 advanced economies over the period January 2008-October 2010.
As the crisis has progressed, differentiation across sovereign CDS spreads has increased significantly ( Figure A2 ), underscoring that markets are reassessing the effect of country specific-factors on default risk. This implies that looking at historical correlations can overshadow some of the important relationships that have emerged as the crisis has evolved. In this context, this appendix attempts to shed light on the particular state of the markets in 2011, at the height of the euro area crisis. 16 For further information on Markit iTraxx SovX Western European Index see http://www.markit.com/assets/en/docs/commentary/credit-wrap/SovX.pdf. ©International Monetary Fund. Not for Redistribution
Empirical Model Estimation
Sovereign CDS spreads in several European countries reached historical highs during 2011. High deficits and debt to GDP ratios have typically been a precondition for such a surge, as countries that saw their overall deficit to GDP ratio rise into the double digits or a sizeable increase in their stock of debt faced increasing market pressure (mostly in the euro area). However, there are several indications that other elements beyond fiscal fundamentals were at play. First, countries that announced sizeable fiscal adjustment plans in 2011 were not necessarily greeted with a reduction in spreads ( Figure A3 ). Second, countries with weak fiscal accounts (such as Japan, the United Kingdom, and the United States) did not pay high spreads in 2011, which could in part be attributed to the effects of quantitative easing strategies by central banks in these countries ( Figure A4 ). With this in mind, this appendix assesses in a more consistent way why 5-year CDS spreads differ across a sample of 31 advanced economies, 18 by looking at a set of macroeconomic and fiscal fundamentals, based on a simple OLS cross-section regression. A cross-section analysis is preferred to a panel regression given the desired focus on market behavior in the latest phase of the crisis. In particular, a cross-section allows for a larger number of countries to be included, which adds greater variation to the dataset than does the time dimension (as this analysis covers only one crisis episode).
19 CDS spreads (average for 2011) are drawn from Markit 20 and transformed into logs in line with Edwards (1984) . Table A1 provides the results of the model. Column 1 reports a general specification in which all variables are included. The following columns illustrate the specification search, with insignificant variables dropped one by one. Column 5, the preferred specification, provides a relatively good fit with an adjusted R-squared of 0.76. The results illustrate the current short-termism of markets:  Fiscal variables are important, with markets focusing primarily on short-term developments (the projected primary deficit and debt in 2011). The primary balance is only significant for euro area countries. The coefficients on deficits and debt are broadly in line with what has been found by previous econometric work, though at the lower end of the range. 22 For a country with CDS spreads of 200 basis points, a 1 percentage point increase in the debt ratio raises the spread by about 3 basis points and a 1 percentage point increase in the deficit raises the spread by 35 basis points. Given the log-linear specification, the larger the initial level of the CDS spread, the larger the impact on spreads, in basis points, of an increase in deficit and debt ratios; consistently, a weakening of fiscal variables has a more negative impact in countries with higher initial deficit and debt ratios.

Long-term fiscal variables are not found to be significant. The coefficients on future debt and deficits and on public pension and health spending were not found to be significant. This suggests that reforms to entitlement spending or measures that would only have a long term impact would not necessarily be rewarded by markets in the short run. This result underscores the difficulty of providing credible information to markets in this area and the need for more effective communication of the effect of such reforms on the soundness of public finances.
 Short-term growth is important (higher growth leading to lower spreads), while potential growth and future growth are not significant. This relationship is found to be nonlinear-with a positive coefficient on the squared growth term-as spreads are more likely to increase when growth is already low and fiscal tightening is larger.
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Based on these results, if the fiscal multiplier is sufficiently large (higher than 0.7 based on the estimated coefficients), the improvement in spreads from a lower deficit could be offset by the negative impact of adjustment on short-term growth, which also acts through the short-term rise in the debt to GDP ratio (see Figure 5 in the main text).

Central bank financing (either from national central banks or from foreign central banks) is important in lowering spreads, as long as it is not inflationary. This coefficient is higher than the one on the debt ratio, implying that the effect of purchases by national central banks (and by foreign central banks for reserve currencies) goes beyond the effect of reducing the overall supply of government bonds sold to the public. This probably reflects confidence effects provided by the presence of the central bank in the market. Note, however, that the central bank holdings variable does not include purchases by the ECB through the Securities Market Program. 24 The coefficient for inflation is highly significant, and thus implies that central bank purchases are effective in moderating spreads only if they are not inflationary. Given the large accumulation of excess reserves by banks, inflation pressures currently remain at bay in most countries. The respite in sovereign bond markets, following the long-term refinancing operations (LTRO) of the European Central Bank (ECB) are a further example of the confidence effects of central bank intervention. These results suggest that the availability of financing from an entity with sufficiently large resources could help reduce spreads in the current environment.
Conclusions
The cross-section estimates point to the current short-term vision of markets, with special concern for near-term growth prospects. This could possibly reflect strong risk aversion after four years of market turmoil. These results imply that tighter fiscal policy could actually lead to wider, rather than narrower, spreads in the short term. It is important to note, however, that the euro area crisis is still not fully resolved and financial markets remain unsettled, therefore these results may reflect the particular state of markets in 2011 rather than more permanent features, something that a cross section cannot shed light on. Moreover, it would be important to assess the direct effect on spreads of other variables beyond fiscal fundamentals, such as exposure to contingent liabilities from the banking sector. Potential simultaneity issues (e.g., between spreads and growth) also deserve additional attention. 
